
COMPARISON OF REMOTE SENSING MEASUREMENTS WITH
A TWO-SCALE POLARIMIH’RIC EMISSION AND SCATTERING MODEI,

FOR SEA SURFACES

S, H. Yuch, S. V. Nghicm, R, Kwok, and F, K. Li
Jet Propulsion Laboratory

California Institute of Tcchno]ogy
4800 Oak Grove Drive
Pasadena, CA 91109
!t’C]:  (818) 354-3012
Fax: (818) 393-5285

Abstract

Recently, it has been observed that the brightness tcmpcraturcs  of sca surfaces corrc-
latc with the azimuth angle of tl]c ocean wind vector, indicating that ocean wincl clircction
can not only bc retrieved from the microwave backsmttcr,  but also from tllc brightness
tcmpcraturc  mcasurcmcnts.  In this paper , comparison of the theoretical results calcu-
lated  from a two-scale clnission and scattering model with the Scasat and SSM/I moclcl
functions ancl aircraft mcasurcmcnts  is prcscntccl  and pc)tcntial  applications of microwave
polarimctry  arc discussccl.  In our two-scale model, the modified rcflcctivitics  of large scale
surfa,ccs arc calculated by cxtcncling the small pcrturlmtion  mctllod  to the second order
for small scale perturbation with allisotropic  clircctional  spectrum. It was found that the
modified rcflcctivitics  derived from the scccmd-orclcr scattcrccl  field agree excellently WC1l
with the results obtained from a Monte Carlo simulation tcchniclue  which numerically
calculates t hc polarimctric  rcflcctivit  ics of one- climcnsional  ranclom  rough surfaces with a
pc)wcr-law  spectrum. Without the scconcl-order correction, the moclificcl  rcflcctivitics  of the
rough surfaces arc significantly over-cstinmtcd ancl sign errors  arc obscrvccl in the third
allcl fourth Stokes parameters for thermal clnissicms. ‘Ilc suxfacc  spectrum parameters
ancl two-scale cutoff arc sclcctcd  so that the calcula.tcd  scattering and emission signatures
agree with the rcportccl moclcl  functions for Scasat and SSM/1, Suhsccjucntly,  the ]Jolari-
mctric  signatures of sca surfaces arc il]ustrat,cc~  to indicate the pcwsibility  of reducing the
number of azimuthal looks requirccl  for spaceborne sensors in the remote sensing of ocean
wind by using the polarimctric.  il~fcmnation. Furthcmnorc, it is found that contrary to
the dcpcnc]cncc  of baclcscattcring cocffkicnts  on incidcmc.c  angles, polarimctric  brightness
tcmpcraturcs  clispla,y a stronger wincl clix-ccticnl clcpcndcncc  in tl~c near naclir-lc)okingj  direc-
tion than away from nadir. Finally, wc discuss the pc)tclltial  of a singjc-loc)k  ])olarimctric
radiometer for wincl ret ricval.


